Antibacterial activity of 7 sesquiterpenoids (glutinosone, occidenol, occidentalol, phytuberin, phytuberol, solanascone, and solavetivone) elicited, by Pseudomonas solanacearum or tobacco mosaic virus in tobacco leaves was determined.
Introduction
Stress compounds are produced when a certain plant is exposed to the influence of biotic and/or abiotic agents.
Solavetivone was detected in tobacco leaves infiltrated with heat-killed cells of Pseudomonas solanacearum18). Phytuberin and phytuberol were found in wilted tobacco leaves when the root of the plants were inoculated with P. solanacearum4).
Phytuberin was also detected in tobacco leaves showing hypersensitive necrosis caused by the inoculation with Pseudomonas syringae pv. lachrymans8).
It has been reported that 13 sesquiterpenoids including 3 compounds above were found and purified from the leaves of cultivated tobacco (Nicotiana tabacum) and wild species of tobacco (N. clevelandii, N. glutinosa, N. rustica, and N. sylvest Yis) when they were inoculated with tobacco mosaic virus (TMV), tobacco rattle virus, or tobacco necrosis virus2, 3, 5, 10, 21, 22) . They were capsidiol, glutinosone, 3-hydroxysolavetivone, occidenol, occidentalol, occidol, occidol isomer-1, occidol isomer-2, occidol acetate, phytuberin, phytuberol, solanascone, and solavetivone.
Phytuberin and phytuberol were also found in tobacco leaves after treatment with ethrel20).
Antibacterial activity of some stress compounds (kievitone, phaseollin, hydroxyflavans, wyerone, capsidiol, and rishitin) found in plants mostly other than tobacco was examined by using a paper-disk bioassay, a liquid medium bioassay, or a bioassay on thin-layer chromatogram (TLC) 6, 7, 12) . Antifungal activity of the stress compounds was also examined9,16). Although it was proved that some of the stress compounds, including sesquiterpenoids found also in tobacco plants, were fungitoxic9), their inhibitory activity against bacteria pathogenic to tobacco plants has not yet been studied.
The purpose of this study was to determine the antibacterial activity of 7 sesquiterpenoids found in tobacco leaves as stress compounds elicited by P. solanacearum or TMV against P. solanacearum and P. syringae pv. tabaci, the pathogen of bacterial wilt and wild fire of tobacco, respectively. Table 1 and their structures are shown in Fig. 1 . Processes to elicite them in the host plants and the isolation procedures were reported previously4, Table  1 . Stress compounds examined in this study Fig, 1 . Sesquiterpenoids that antibacterial activity was examined. 5, 19, 20, 21, 22) . The  host  plants  and  elicitors  used  are  also  listed  in  Table  1 .
Paper-disk bioassay. Fig.3 ).
Discussion
The bioassay using a TLC plate showed antibacterial activities of 7 sesquiterpenoids against P. solanacearum and P. syringae pv. tabaci. However, no antibacterial activity was shown by the paper-disk bioassay when the bacteria were used as indicators. These results suggest that the bioassay on a TLC plate can become one of the alternative methods when no inhibition zones are observed by the paper-disk bioasaay. Although this assay method was principally qualitative15), it could also be relatively quantitative by measuring the minimum amount for inhibithion. It is likely that the stress compounds found in tobacco plants are more toxic to Gram-positive bacteria than to Gram-negative ones at the same concentration. Glutinosone, occidenol, occidentalol, and solavetivone showed antibacterial activity to Gram-positive Bs subtilis but none of 7 sesquiterpenoids showed antibacterial activity to Gram-negative P. solanacearum or P. syingae pv. tabaci by the paper-disk bioassay. Gnanamanickam et al. 6, 7) reported that some phytoalexins (kievitone, phaseollin, hydroxyflavans, wyerone, and rishitin) showed antibacterial activity to Gram-positive bacteria but did not to Gram-negative ones by the paper-disk bioassay method. 
